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Th* Invenclon relAtet to * procei* for contlnu<n»ly 
C4rrylnc out polymerisatlona. 

It is toovn to Cftrry out eontlmioui polymeric At ion 
of trloxant, l£ required. In the pretence of known 
comonmera, by polynerlslns the trloxeno with c«tlonlc 
eet«ly«ts, with the exeluAlon of elr or oxyien, in pleitlc • 
, tubing, by powlt^ the polyserUetlon mixture Into e plettlc. 
tube, contltnioueiy pet elng the filled tube through « liquid . 
beth hevlnt the polymerisation teapertture or through e heetlng 
channel end, if required, aubeequently pasting the tube through 
e 'cooling beth*; -J 

The ebbve proceaa may be carried out in auch e manner 
tSt, for oxttpie, e piaatlc tube' la produced by' joining 
VwelAirig* together one or two preformed plaatlct sheeta, the" .. 
/. veidlng being performed abort ly after paailng a feed hopper . 
. f or the polymerita^ Ho*rever, a finished tube may 

* aleolbe'ied,' a«i Ya^^^ ahortly after paitlng the point of 
Teedlrig. whereupon it la welded together. again. In any event, 
; the tube la again cut open after coaplete polytnerliatlon, and 
^f.hi'po^^^ "After" further extrutlon, the plaitlc 

• *tube may* be 'uaed again, but thla meani an addlttonal operation. 
iur*ivar, In the proceta it li alio poitlble to cut the tube 
' open in auch e manner that it can be Inwadlataly uted again, but 
'in ^•uch^caieV itTla' frequently required to prepare the marginal 
' MneV for further welding. If the tube Is to be closed by 
welding, then only weldable materials can be used, but their 
reals tance to high tet^rature is of course limited (see 
German' Patent ^Ko: l,244,46s). V ' , 

It It the object of the pressnt Invention to provide 
other meana^ for thi fwlymoriaatlon. In addltionj . the present 
"inventiVn provided enlarglng"the ■choice''df 
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of Itnpro'/lnx the Ir reusability. 

Accordlnsly, the prevent Invention provide* « 
process for producing homopolywrs or copolymers by 
continuous polymer Ust Ion using polymerlxetlon Inltlstors by 
contlmiouily 'pouring « polymer Ixst Ion mixture Into s 
continuously mo/lng JecVet of « flexible msterUl with 
subttsntlally complete dUplecement of air. The Jacket U 

. flat In the region of the feed ^Int. The Jacket Is then 
passed through a sone having the polymcrlxatlon temperature 
and, If required, subsequently through a cooling bath, the 
forming ot the flexible material Into a Jacket being continuous. 

. The process, is characterlted by the Joining of tw separate 
sheets of a flexible material lii the reglw of the feed device, 
so that they are stacked flat and enclose the feed device 

.between them, or only one sheet of such material Is folded In 
the region of the feed device along one line or along two lines 

r in suchj^a .mstrner that a flat double sheet Is formed, which 
enclcses the feed device and, upon passing the feed device, 
the open stacked and longitudinally extending marginal zones 

.of the upper and lower sheets or of the folded sheet are 
Joined together and bent upwardly with the aid of a guide device 
to fora a jacket which serves as a llquld-tight tube or jacket 
during poiymerlxatlon. The jacket can form two troughs fitted 
Into one another, the mixture to be polymerised filling the 
bottom of the lower trough and the side walls of the two troughs 
converging or being pulled up .above the polymerlaable mixture, 
or the Jacket can fom a silt tubular structure having 
converging edges, the tube edgei extending beyond the 
polymerliable mixture and being pulled up as well* 

; Thus, according to the process of the preient 
invention the Jacket serving «:the liquid-tight tube Is formed 
by simple molding of the flexible msterial at its marginal tones 
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.'•.ichout p.«-ne«t sealing by -Idlng. ..wins, bonding or 
cl^pm,. Th. U.U.1 «cpendlcur. for app.r.n- U reduced ^ 
tb. choice of «..ble flcxlbl- -terUl. I. .ub-tentUll, ' 
Ut.r. .1- it 1. no lo«,.r «.c..e.r, to tel. Into^^ 
L»« proportU. r.,r^r.d for c«ryln. out the convention! 

• . U.c.r poeelbUitl.. for verUtlon In tb. 

: •.e.clns or cooU^ Moreover, elnce t»- ^^^^^ 

...r. not pi.r«nentlr ...a.d. r.-uee of the '^^'"^.^^ 
fecm^ei^ V For «cipi., th.~t.nel ^''^' '^ 

\ roU^ on. .tie of the poW^tlon devU.. « . 

.. for- . jkcUt and: upon Urging tb. poly«rU.tion device. tK. 

: ^li^ d.vic,.wt^^^.^^ 

- poly»erlMtton ron. «nd, if required, cnruu, 

■ .on.e;-'Th.'-«.tirUI iV.tben.l-..*^-^^ "7'* 

■ • ln.t..d of 'rop;et.diy\«rolUng end rollln. th. .beet. It .b.. 
,e.n found to b. ..p.cUUy f .voureble thet no .pecl.1 
«c^.ct;r.r. re^Wfor openln. tb. i«V.t «a MP«.t . 
It fn»^ S poly«rlV.d oeterUl. Of cour... 

3.cv.t «.y .1.0 b. di.p.«..<i witb .«d tb. 3.cv.t «y be 
ut.d i» peeVeglns mmt.rUl. 

1.... .itii^c .tc„M«-. p.~".« -i-. °~ 
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sol id « «nd Chac ctacVs vould form in the Chin Jacket mAterialft. 

' J ^/;.The invention will now be described in greater detmll 
with .reference to Ch* aecompeyins drcwins^i vherein; 
'^ '/yV^^TTigatt 1* Is schenatic cross sectional view of a 
:;^:-, pbly»eritation: Jacket o fottteH by two, sheets of flexible 

MCeriil; -i^ ..-^ 
^V^-^, Figures lb and le'are achematic cross sectional views 



of polymerixation' Jackets formed by one sheet of flexible 



. .v:.* • material; /. .'.r-v; • *. * . ; 
-^^^^ : .:^u:j'*-^^^J^^^ X taV schematic 



cross sectional view of an 



r.apparatxis for pblyBeriiihg using the Jacket of Fig. la; « 



3 V/;a schematic cross sectional view similar 

jacket; 



.^^^j;;^*^ '^to FiV. ij^fihoidng an.'appiaratxis for feeding sheets for forming 




spective view' of a portion of "the 

.*-'*,•.' * .*'..' 

■*■•*'•' •* - ; •* ,. ^ •."•r * . . 

sectional view of a cooling bach with 
apparatus of the presenc 

lotigitxidinal sectional view of the 
^..^^!^^^^J' ,.cobling bath* of Figure ,5; .'. 
' * . • Figure 7 is a schematic side view of a complete 




.Z'^'i^':^'^^' erp*^*ttia of Figure 7; . 
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Of th. b«th 3. A pair of .Itenutlv, «rr«nge«ent. .re .hown 
i« lb «d Ic In Chlch . .injle .heet 9 I. folded .round 

th- I>oly»erlr.bl. mUtixr. 7 In th. b.th 3 ««I bent upw^diy 
•Ither .t on. .id. 10 jto fon. . g.ner.Uy t-.tuped J.cVet of 
th. mixtur. 7 or>e i Wtion 11 .long th. tpp i«f.c. W of 
th. «ut«r» 7 to £o«j. i;«,„ily Wrted T-.h.p.d J.cket for 
^h. .Ixtur. 7. Th. i.ftl^ 8. of th. .h..t(.) ext«dln, . 
,«I-.rdly out of thi bith ,i.rUl.l «he« folded, .t their 
...Id. ed,... tori » Uy,i6.titlkt ...I. Th. pox-tlin. S £o« Ur 

• . ^'^-^l^^ " .r...ho-S-.. right . 
; • \"«^?* ^':«^5f"« W £o« or oV^.. ingi. With 

•;.horl.ont.l plini through^thi Kly.i-rl..bU iixtui. 7. sine. 
^'^ -^^'^ » «»' th. i.ek.t'.lop. do«w«iliy .nd th. 

'-^'^''^''^t^.^^ t«orl,o;t.Uy ln th. bath 3; 1« 
■ '^T^"^"^.^^^ tubi. ,«i.c be ob.crved when deciding 
■"^T^^^^J^f"^. by the- .li prbtlort. i. 

With refir^ie. to'Flg: 2 th. portlori;" 6 of th. 
.h..t(0..« b.nt up..rdly by »e«u of guld.. or forcing device.. 
,•• for fomlHi Jlg.. „d. or roller.. A. .ho^ In FlV. 2 

. th. .h.et. 1 .rid-2 forilng th. j«V.t .r. p...ed through . long 
, trough 14 containing \h. ll,j^tf b.th 3. The J.cVet 6 r«y be 
. . P....d through .„ .If b.th. Th. t«per.t«r. In b.th 3 1. 

-d.1u.t.d by .pf.ylHg i liquid Into th. b.tU from no«l.. « 
-•- locted .bev. th. bith. 

■. •he.t. i .nd 2 Into . J«cV.t 6 It 

p.rfoT«.d by guidi rod, 16. vhlch m.y U roll, or roil.r.. 
:.iind/or by fomlng ;j„„ i,. y.rlou. combination, of .haplng 

• :5*!f*'''*'r,P«.«j^ibi.; Th. bitto. .urf.c. IS of th.- j.;k.t i 

• 1. .upport.d by i; p«rfor.t.d put. 20. vhlch m.y b. pi.cd with 
: .P.e.d roll.- if (.%.-rigr'3). A- .flUr pl.t. o'r roll. ..y ^ 



. - • • — - — — — 

provldod .b<^. th. J.ck.t 6. in eh. b.th 3. " Wh.au.ing onl/ 
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one *heet 9 co form the Jacket, the fiilde device* U and/or 17 
may be replaced by a ilnjla julde at tha location oC the fold. 
Since the sheets are ConDcd of quite ^flexible »*cerlal, the 



Suldlng o*r forming devices 'can be corresf 



ly ilghcwclfht. 



When uiins a liquid bath, the fomlnf devices can. In many 
cases, be Installed at only a few points In the bath. 
: -./The apparatus shown In Tigi 3 U similar to that 
':■ : of Flgl. 2^ylth rolls 21 supporting the bottom surface le of 

the jacicat 6. The sheets 1 and 2 oied for forming the Jacket 
10 6 are dispensed from rolls 23, and come closest together 

downstream of a noxxle 24 for feeding polywtrltable material 
;V V:.7 Into the Jacket 6. In a region 26, containing the nozrlc 24, 
•.->.-r the side edges 27 of the sheets 1 and 2 ave bent upwardly by 

guide devices (not shown) /and a liquid tight Jacket 6 Is formed. 
■ ■ *• The folding of this sides 27 of the sheets 1 and 2 Is clearly 
• vr V shown' In F 4. In the region 26,* the' Jacket 6 ilopes 

? the bath 3. and thus "filling with a liquid 

/ • polymer Uat Ion mixture 7 la postlble, with virtually complete 
. T^^.TA^ . v-.. displacement of air. 

When using * liquid bath, the upturned edge* 27 of 
• the sheets 1 and 2 project upJardly beyond the surface of the 
. bath 3. * The guide devices (not shown), which may be provided 
abovs tha entire length of .the trough 14, extend to a region 
29. which follow tha trailing end 30 of the trough 14. Upon 
- '•; leaving the trotigh 14, tha sheets 1 and 2 are flattened, and 
. rolled ont rolls 31. When using endleit sheets, the sheets 
••'> • 1 and'i" pass around the rolls 31 and are returned to the rolls 
. 23 for re-tue. Before entering tha region 29, tha Jacket 6 
may pass through a tempering aons (not shown). When using 
30 only one sheet of flexible material the pslrs of rolls 23 and - 

31 sre replaced by slngls rolls. Before entering the region 
' 29,' tht sheet is folded along' Its centre line or along a line . 



20 
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. • p.t»U.l eh.«M convention*! device.. . 

The JecVet 6 U f lUed with th- polr-rl«.clo« 
• ' T^d device (.). fr «««Pl«. * ^.^'V- * 

.:: :;,olnlns. S.CH device, extend to of t.. .olntlr 

.V:- uptumed'-enlnel eld. edge.; , ' '. „ " ^ poly-erl.eCloo 
I£th.J.cVet.6.1op..do«.w«:<r.y..th.polr^ 

It. Since the jecVet 
wsuM vlrtu*Uy eny 
ly be »tven eny croi. , 

.v:>--y.'- 10 cw.e .ectionei. r««tni device.. :-«hen 

>--• V -^- .ectl«ui;onflE«retloou.ln.su^^^^ 

- '>^i:-V-:^:^:|^^,:o t^ ^iuitlin. -thl. i. due.to difference. U . 

P^fe:- V- • • r-^- ^'V.clo of ihe thlcVne.. to width U et 

.•-• •••50 .• :.ectlon. I.e.. >f the ratio o i . v - 



flllefl jacMt w •"TT' . • I. >c 



6 ■ 



\ •••>k:.tr^b.thril«tro.t.tle ehergln, -ey be ! = ^v^";-: 
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• * # — ?iJ ..••p 

*. 1-.. 



riextbl. non.»ee.lll« Mcerl.l, which have . 
dt«.n.lon*l .cblUty. 1.... tho.. vhUh c«k,c keep . .peclflc 
. per«nenc .hapt. wlchout .Mltl«ul .«xlll„y .gene art u.e4 ^ 
«. Clexlbl, WerUl. for eh. .i».t.. For «x««pl.. If the A 
•heet. .fi «d. eub-.h*p*d with • etreuler erea. .eeclca j 
• ^ using «otlUary agwta. they eollap. upon reaov.1 of tha ' " 
^I'^^.-f.*:'?'.*^"'' «o«. .'fUt tube, 'bf eourae. under the' 
•• eondtt^ot-- of th. proeea. tt« h«lbl. material. «u.t be durable 
. 7" any '.heet In thi unstretched or 

. 1. "^^"^ H «^er polyiDerlMtlon 

: ^r^^f!^''"i:-^^\ to the pol^^r. may be «.ed. 

«nd cellulose 

' .lltcone... fluorlne-ci^talnlng 



10 



-SiS'^^V??^'^ ■^w'e^le, those of poly^ -/r^- 

■'•tt^ : rJ^f>?lP;?^^^^^ non-weWabU sheet./' 




A: ■p!:'^^^*^'"^' or fl««ces. for ex««ple, 

^.Ts^i^}^U7:::^r^^^^^^^-^ -lUcone coating, polyester fabric, with -• 

..i'ir7 :' '^^^ J^fJ^S"*??^^^ »et.l.co.t.d fabnc., etc.-. are w.11 

mth.' present" invention, li^wall thlcVness': . 

. y ■ < f«.tJ^'l«lbU.«.terlal usually Is' between .pproxinately 0.01 

"f.^?P?.'^*»*tely 2.0 Ho„,v.r, wall thleknea.e. baying thl. 

«l»o «ultable. . :.v.- .. . • ".c . 

'■'.•r"i?-- ••" • * ■'. ■ . ••' • ••• !■ * • • 

• •• i'k'r-.'..'-. •""•hi-*'! ^^y^^, to the Jacket a. It .onetlM. 

r^-i^iSr^^i^^^^^ "r.>. .void.d by li-f ^ 

• . ^r^'^h-r^^ r ^^.^t^^. • VnSwn isold r.U«. agent (for' . " 




4 



yj^g^^temmm^mitmmmm- _ 
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BeeatM* of the longer .ervle. life end the lo«ef ; J 

«.t.- thicker end ,pullt.ttv.ly -ore v.luable «.cerUl c« be , , 

«ed Cor- the JecVet elnee eueh e e-cerUl e«. u.u.lly be more ; ; 

• lnt«;..ly str—ed-ck-nlcelly end een be teVen off fetter.. . 

■ ' Uhen'uelns two eheets (for exeaple, eccording to . | j 

Flrxre le) It le. of eour... poeelble thet the two .beet. hev. | : 

..;.dtffer«itthlcV«e..e.j they «y .Uo be of different «terUU. ' | 

■ ' ■: ■ • . Uk^eo. It U eUo poe.lble In the verloue ^ 
. om^o^nts to we e double eheet instead of one eheet, i.e.. i 
"-•two'ihier j«:ent .beet, (eccording to Figuto 1. there wuld then . 
- biC totel of four iheet. end eccording W Figure lb two. heet.) 

• • .- - • ;, - : r Whlbh-iiy hwe ln turn different thictoe..e. end eon.Ut of 
: - ':V • dlfclini -.teria.. For «x-«I>l.. « thinner'^ non..dhe.lve 

..' Ki'-:-r\''^i<^K'''poiii€t itA ii' thlcVer >heet 1. cho«n m the outer .heet. 
.: .:.y§£riiKi-lyX-^^'^^^ .trMted «ech«ntcelly. Irre.pectlve _ 

i-joti^fi^* edhiiiion to the polymer. The.e po.ilbllltle. e^e 
' '! .l,o iaporceitt If the .heet i. to be used for pacVeglng. ^ 

j' V\' ■ 0 . -iJ^Ut- if ; iet;illeiitteri^. for ex«^le. In the fon. of . " \ 

" :.•/;. •• "Betii BMh. whereby « Woved heat conduction I. obtained . 

'V"-, . • • ■ .. • ••• I 

. •. W,:;^-; - . . iBider certain condition.. . 

f ^/Th. p^ce.. eceordliig to the Invention l. quit. . 

.jj^j ; gitirmriuiteble for the co^^^^ 

to/: ••. Mterial.ii lrr..p.etlye of their nature. The proce». 1. 

eipocially .ultable when eolld polyoer. fom. However, It I. 
, " •■ ioitVuit'eble .for the hooopolyTn.rlr.tlon end copolywrltatton 
of ioci^'Wth poiynerlaabl. ^g.n functiotU euch ei. for 
r. • -•.•■'Ti v ■ / V •thiir.'.* ac.t.l..*Vetal.; i.t.r., etc. Thl. Iwlud.. 

I:-".- c«jKwnd.Vlch cont.ln aV l. oni C-O.^.^bond In 

fr:- . V; VyeU« or linear arrangement euch ... for ex««pl.; cyclic • 

' ^fi^y-,. • • • •' •. aUptuUc or e^^ ec.tal..' eVpeclelly Con«eli 

ifr-- the'ie of kllphatlc dlol. and 
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ox«dioU tuch AS 1.3-dloxoUne. 1,3-dloxy-cyclohcptafve, 
l»3.6-trlox«*oct«ne, Crlox«ne» tetroxane, crloxeptne; cyclic 
allphAtlc or cyclic arallptutlc esters, for exsmpel, lactones; 
cyclic aliphatic or cyclic Arallphatlc ethers, tuch as 
ethylene oxide, eplchlorohydrin, other olefin oxides » 
tecrahydrofuran. styrene oxide or other polymeric esters, 
acetala and ethers such as polydloxolane, polyepoxldes , 
copolyoers of trloxane and ethylene oxide, etc. As the last 
. exai^les show, the coopounda to be |>olyaerited oay already be 
10 in the fom of polynera (prepolymera). 

V . . The^ttoit lyortant \tse lies, in the polymerization of 
• . . . trioxane or tetroxane either by a hosopolymerization or 
\ ccpolymerlration. For the copolytneriration of trioxane and 
\, tetroxane especially cotaonomcra or even polymeric compounds 
. • ."y..*^ result in poly-oxymethylencs %rlth inter- 

^ * "PS^^f* (aiVgrlenc: at least 2 carbon atoms, 

- ' perferably 2 to 5 carbon atoms) such as, for cxarupU, the 

sbove -mentioned cyclic acetals, ethers or polymeric aeetals and 

- .. ethers. Taa nlxlag proportion of the starting components is 
20 arbitrary. 

* ^ However, comonomers and compounds which are know for 

the copolymerisatlon of trioxane may be used, for example, sub» 
•tancas i*avlng a carbon to carbon double or triple bond such 
** •tyrene/ jcrylonitr lie, copolymers of criethyl oethacrylate 
and styrene, ate. Moreover, the addition of chain- transfer 
L . . *S««ts^by means of which stable terminal groups are 

J»««lble._ For exaniple, aliphatic or - 
«ro«tic linear ethers (e.g. dibenzyl ether, 
, . dilsopropyl ether), acetals, ketals, esters or anhydrides are 
'*:.-30 7*' c&ioT-tranafer agents of this kind. • . * 

* ..;'... • Apart fro* the addition of substances which 

- . • • V- / • V -•*••.•,.• * ...... 

\i ^'"^^^Pf?? .^'^ polyweritatlon It is of course possible 
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to .dd pUstlclzer,, . v.rltcy of .cbtlUers. dye., pigment., 
filler*, expanding agenea, regulator*, ece. 

According to che procee. ot the pre.ent Invention, 
which eon. tle«e polymer, (for ex«ple. prepol>,«r. 
. •. . •« trloxeptn.) Wen [be further polymerised to "higher molecular 

: • »*«v«r. this veuld retire that the prepolymer Is 

'^C^/ 'V.V';- be fluid, at »>derate temperatures or 

' - .■; J \^''!^' ^ •ol.jble .to . second fluid or liquid substance 

; It is *u'o possible to use substances 
ri'r- "i^*^^"* ~" Chan ooe.polyeri.able group as comenomer. or 

p^•^/^^:y: r \Vr^^ obtila>„,.ll„Ung product. 1„ this «a«,er. 

^iife^ Si"?: ■• ^'-'hv*^. *e«»'.<»ii« .to.the. Invention. Is" especially 

|v?- "r"'':*^^* jpoiy«erliatlons which are sensitive to 

of the air, CO, ', oxygen) 




•»<•- -ti^- ----- 



j..=; 'iV;. V .. . rfT . -r""^ < 

' ";irtth'c;iiplex- ani 



Polynwrlzatlon of oxacycllc 
.. • -.^ V. •o^v. " «»PO«nd» with C-O-C bonds especially 
I ICT1I9 (eattonlc> catalysts are used. ' In the ease 

• ! V r '""^ • .e«P«claUy catlonlc Initiators 

protone acids, Uwls acids; K-aeldlc 

^ _ snlon such as, for example, perchloric acid, 

:)fflF4j^«Uii saUsj perchloric esters; perchloric .nhydrldei. 
;■•*"*•'•" • ^« very .ultable when using 

'■^:;-^P>^^ '^^^*^or,, such «s perchloric. add 0; perchloric 
-S'"" •^-'i^'tlvei. a. ,^11 ..' fluorlne-contalnlng 'cataly.t., 
^" «ntlmony pentafluorlde and It. complexes, 

wlL■.!-*...^?!?««nf?ii» JA*^'i* ;*«"ir«. react.ncs , " 

f--- P"?"?*** .""ly 'hotciy before It Is charged Into' the ''• 
Ji^h-!^^' " the atertlng' mixture. The 



— *^ ^ '* * •••• 

• < < _ . ' • .i • . • . , 
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retention tine o* the ready nlxture tn the nlxer must then be " 
«o adjusted, by controlling the feed of the lndlvtdx»l conq>- 
onenta <nd the dUcherge of the reedy hotoogeneous alxture, 
that the mixture Is still fluid or thinly llcjuld when 
charging the Jacket. 

. A iBodlflcatlon of the process according to the 
Invention lies In that Instead of first mixing a solution 

, catalyst vlth the mixture to be polymerized this 
.solution Is sprayed onto the inside of the Jacket prior to 
adding the mixture to b« polymerized, so that the Inner wsU 
y * 5^ J^cket.ls to some extent Impregnated with the finely . 

- ..*V -":- 'i'. .^5*%^.;.' the catalyst may also be spread 

V'^^^T! ' / ' : ®'".t.!** inside of the Jacket In the form of a solution or 

J:';^*;;"-.;/* :'V Tv" P«ateJ in order to' achieve a uniform distribution of the 

mixture to W polymerized/ the Jacket may be 
rV-PV"^..^**'^?^^ ^ tandem- joined double rolls and mxy thus 

be Intensely kneaded, for example, prior to feeding the mixture 
• . -td be polymerized. . - >.\ i . • . \ 

When using less active Initiators, for example j boron 



10 



20 



. erlf luoride or derivatives thereof, tc Is posilble. In many 



cases p to achieve an Increase In the reaction rate by 
subsequent tempering in the tube, for example, at temperatures 
between 70 and SO^C. • 

rT- ' - y{ .tha production of fcamablo: polymers, kno'-it 
expanding agents tra added to the starting mixture. 

process of the present Invention also admits 
"^f*^5t additions and subsequent dosing (for example, > ■ 

' K Agents, coloring agents, Injection of 

^^^•^ * .... ^ ' •* ** ' . • • « 

;'!"jr. '!^.' y'" f*'** v '*te.) aa^orig as the concent of the Jacket Is In a ststc 

^ ~T t •. • rr* ... - 

•vc>;*f>: 'v^yr^^o^^-^ryWch^p^ •* ; •• * . : 

iry^'-jjr^^^^ to extract resldual'\. -.i';.^: - - 
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of the t&arglnal zontm (for exaople. ovec the points B of 
Figure! 1« to le or of Figure 2) bj nean^ of succloa devlcei 
19 (see Figs. lb and 2), and» if rtqulred, to return these 
substances by recycling them to the starting nbcture* 

Thus 4 for exsfl^le. In polynerlzatlons In vhlch one 
or several of the starting materials escape to soae extent 
dxirlng polymerization, it is possible to use an excess of 
these components from the outset, so that In the flnsl effect 
the proportion of th« components is always as desired due to 
10 the continuous process • 

Upon carrying out the process of the present 
invention, the procedure may be such that the initiator is added 
to the substance to be polynerlxed either liwncdlately prior to 
the poXyneriratlon or cohtlnxsously , for example, by Injecting 
with a pump or by way of a mixer, for example, a colloid mill. 
When using prepolymers the Initiator still present from their 
production and possibly also regulators may be used or 
replenished. If fast-acting initiators are used, then the 
proceduiT- may be such that, for example, the substance to be 
20 polymerized is divided into two portions and that only the 
components of the Initiator system which produce mixtures 
having a sufficiently long storage life are added to each 
of these portions. The two portions are then combined, chls 
nay be done by Joining two feed pipes. The material Is 
continuously placed in the Jacket In this stats arid In such 
amounts that air is virtually completely displaced therefrom. 
This can also be done With the concomitant tiae of a protective 
ges. The rate of dosing the liquid or fluid mixture to be 
polymerized is suitably adapted to the layer thickness In such 
30 a way that as much mixture Is added as solid polymer Is 
removed. The Clll«d tu'ie Is then pasHO.i thro'ij'i na nl.* 
bath or prforably through a liquid hath, which has the 
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required polymer Ixat Ion tempcrecure. The polyawrlzttlon l« 
cotnpleted *#hlle the JecVeC p*i»ct through the beth. The rece 
of pessaB** * function of the polymer IzaC Ion heat tec free, 
la suitably adjusted to the length of the teaperlng bath or 
. cooling bath; with given length of the tefflp«^^«S ^«th and with 
, Intense reaction haat or long«lasClng reaction heat, e.g., the 
rate of passage vlU be slowed down and vice versa the 
. - tempering bath may of course be correspondingly extended. 
Upon leaving" the tempering bath, the tube may also be passed 
through a tempering xone, whereupon the polymer can be 
/.removed from'thn sheets, which have been unfolded, and the 
polymer may> crushed. Hovevar, It Is Uso possible to so 
guide the filled jacket in the bath and to so shape It that 
. molded plecie7^« ««*»P^*f pl*tes or sections, are obtained 
;V iwidlately* as a final product. Shaping suitably takes place 
/only shortly before solidification of the polymerization 

nlxtxtre. - r . ' <r> 

V- The "porchlorate initiators for the use of which 
(apart from"other initiators) the process according to the 
invention is especially suitable are described In mors dstall 
below. 7- 

• . Thls,relates primarily to perchloric esters, chiefly 
with aliphatic alcohols such as, for example, tertiary butyl 
perchlorate, methody-methyl perchlorate, or with aromatic or 
"arallphstic ticohols, such as trlphenyl-methyl perchlorits, 
; wethyl.dlphenyl»methyl perchlorate, dlmethyl-phenyl -methyl 

perchlorete; to perchloric antydrldes, chiefly to anhydride of • 
' perchloric: acid and to carboxyllc acids such as acetyl 
*^ perchlorate, benaoyl perchlorate, to ether or ketone perchlora- 
tes as UiV u to inorgtnic perchloric acid derivatives. such 
- as those miintioned,- for example, in Cmellns Handbuch der ; 
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400 ^ supplctnentiry voltnt (B), p«gt ^63 to 46S. 

Exaaplet of thett perchlorttts 4r« t«ltt of 
porehlorle «eld» anhydrides of perchloric tdd with tnorgenlc 
Adds (for «xcmplo, orssno-fMCalllc p«rehIorACet 

(for «x«9lo« CrlMChyl sllyl pcrchlorito, trlpKenyl scannyl 
perchlorato) 9 iodoniin p«rchlorat«9 tellurltsa p«rehlorac«, 
«nClaonyl porehlorato, callltn perehlortct* 

-* ' *Th« folloving cxjRplca further llluctrAte th« 
proet«t of tho prctont InvtnClon. 
Exawplo I 

A slxcxxro of 97.3 pertt by vtlghc of trloxmno 
hcvlns' « vktor concent of lets than 20 ppa, 3.0 parti by 
* velght of l«3«dloitolene and 0,22 pert by veighc of butylel . 

. It contlnuouily fed to a Mixing chnber at a tetsperaturt of 

' /. . 

approximately 70%, where It ie inteniely alxed vith 0.1 part 

*' v:-. . -..jt .;.) . , ; - 

;^ by weight of a tolutloo of HCIO4 in dioethyl glycol (1 part 
by velght of 701 aqxseoua HCIO4 in 4500 parts by vsight of 
.•'•^ ditMthyl glycol) by Mans of an in^Uer. Then, after a 

" -retention tiae of approxiutely 2 stconda the mixture is fed 
0 Into e jackeC of propylene, vhich ii folded in the tnannsr shown 
, in Figure' lb. The rate of feed is 12 litrei per minute. The 
polypropylene sheet (having a width of 110 cm and c thieVo^ess 
of 0.2 ma) lued for the jacket is unrollsd from a roll ahsad 
,the point of feeding as a double sheet folded along the csntrs. 
^Jyjth^'tifo subjacent edges are bent upwardly at right angles with 
V the Aid of two forming Jigs (one on the outside and the other 
V ' on the inside) I so that the vertical sheet portion la 

'approximately 10 cm (see figure lb)« The sheet is then 
[' ^ .inclined and passed downwerdly into a water beth of 3«S0 m 
30 s'; length which is heated t^itfiC^ so that only the shtet portion 
* ^hieh is bent upwardly projects from the bath (like en air . 
jj?5A^-5^^*^^* .-T^^*^^ and_the polyme rlgin g mix ture V ' ' 
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ther«ln .r« pulled over . fixed perfericed pUtt In Che witer 
at a raw o£ I aatre par tntnute. Tha perforaced plate extend, 
over tha antlr. length of Cha bath and U pulled upwardly at 
right angle* on one alda and thua foxw ona of the outer 
bafflaa for tha "alr lntakt ch«mal". , 

= ' ■ ■" -the Jactot ti further aupportad by roll*, which are 
:;initalled at Intaivil. of approxteately M » In tha direction 
Tof trwal atJd iihlch are aprlng-aupportid on tha upper aide, 

and by tha' roll, along tha .Ida edge (at Figure lb) 
" m the «i«er ahown In Tlgur; lb. Tha length of the roll., 
. whleh ara oounted en the top odgo alway. equal, tha width of 

the .heet (i.e., 40 ea). . ' 

The bafflaV imd guide roll, are •odl.po.ed that 

the :polyii-rlilng mlxtu^o. will • 

ipjUimiiUly 3x40 w. Xn tha'flrat third of the bath the 
;^i-<^v'. ..i^i^ol^rUatlon haa'i«rogre..ed to auch m ertant that the 

olxtW^ I. Miiderad turbid by ■tha_ err. tall Ulng polymer. 
■ "■ ■ vai»w. aVcaplng during tha polymarUatlon are rrsoved 

through the alot of an exhauat extending ov.r tha air Inc.Va 
■26:V-chin;Ui; '>ft«r pai.mg through the water bath the poly- -. 
' " Mrlaatlon i. virtually completed and tha crude polymer I. 
cooled m a cold-water bath of 6.5 « length following the 
wate^ bath. Sub..«r«ntly, th. Jack-t U unfolded and rolled 
up While the crude polymer 1. removed .Idew.y.. 'where It fall. 
Into a c'ru.har'.nd than Into • mill.;.: The erwhed crude . 
polymer t. bollod with O.W awwlui carbonate for I hour 
In ordar to da.ttoy tha eatalyat and' to rwiov. tha non- 
■r.".ctid'i«no«or'. • At tha To.otlon.rita of itl, • copolymer 
S^vUg the' vlic'city n^barTj (IW «l/ll ^l-^thyl • 
■ fe^ida .olutlon, 155»C) and |0«^*i*«««V 
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c.n U greatly taptoved by eonvefttlon.1 »ethod., for tWlt. 
by hydrolytlc desr«d*Clon of ch« chain end* «ad by the 
•ddltlon of «t«btlUer>.; A product hsvlnj excellent therml 
etebtilcy li thu. obt.lned which U e.pecUlly «eU wlted to 
produelns lnjectlon.«oid.d.«rtlcX... Of eour... It U 
. -Voirtbto to produc. eopily«r. with .ub.t«tUlly U«h.* 
■■> «ol.eui« Wl«ht. by reduclns the 'proportion of reguUtor 



%i^^-fr'^fe.(tn ihi pre.cnt' .by. »e&»clng th. -««t of botyUl) 
'^h^. l^i 'T^Ve- S^ly^iri i^e t^UbU for «tru.lon »d for th. 



.VwV.'-----. r.. • ••: 

^/r:••-.' 



blwlti\bf hollow erttelei. • 

guide divlc. m the cooling bath sqr eUo be 
de.'lr>^'ibc-brdlng to the.Tlgure. 5 «id «} the perforeted 
pikt. on i^llch the jecket with th. poly-.rl.«tlcn .Ixture 
;-?«tk iui th. reference num.rii n. -The thlctoee. of l.yer 
?; -^V^'^;■S'iV^i^i■Bli'6G^e "U «dju.ted by roll. 30. The roll.. SO «re . 



••cirfid S: iprlng-iupFort. d bracket. 32- .Tht^brm^t. 32 
• -/^rt'iMt^Wd in turn to iupport. 3X. which c«i Wicrwd, 



. . ... •■;fbr;wle. M the edge of the trough. The euppwt. 31, 
". thii'-^^^^ 32 .nd the roll. 30 «r. det.eh*ble, .0 th.t the 
20'"^^ 8«P "tiicw««»" the roll. c«n be «dju.c.d .rbltrerlly. In 
?f vi^ -Vwrrt-'ln th. inltUl ph.e. of th. polywrU.tlon the roll. 
• ■^''^^^',irmu^ .t .«.ll.r tntetvel. th.n In the l.te." P>»..e. yA^»r^ 
" ' th. polymerlf.tlon niUtur. Is w>r. .oUd or r/en hw 
• .:^-'c«iiiet.li'".oUdlfl.d. rigur. 6 .how. the .sr«ng«»eet 
V: - ' *' .ecortltig to Tlpir. 5 in the longltudln.1 dlrettlon, .howlng 
" • 7u«rly '^^^ between the .upport. 31. . - 

■'. '■■ The rwelning reference nvx»er.l. h.v. th. .««e 

•• '• •' Mininca In Tl|.. U to 4. . 
■^■• •V: "■ txaapi. 1 '<rimr« '7 .nd » ' • ' •• • . 

A .Uttur^of 180 p.rt. by weight of trleicw. having 
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conclnuously pooped Into a nixing chamber 4t 75 to 80*»C, 
whert It U Intensely mixed with 1 part by welghc of a 
BF3 solution (consisting of 1 pai^t by weight of Br3, 8.8 
parts by weight of dlbutyl ether* and 496 parts by welghc of 
i:2.dlchloro ethane) by stirring with an Impeller. Then, 
after a retention tlie of approximately 2 seconds the mixture 
Is fed (In iccordanca^wlth Figure 3). through a feed pipe 2 A 
Into the space'' between two endless strips '! and 2 of glass* 

• fibre -reinforced polytetrafluoro ethylene. The strips have 
a wldtK of 35 cm and a thlctoess of 0.35 mn and their 
marglnii* Jo^n^^y upwardly. The rate of feed 

• •ls''s litres per minute. The two edges. of both the* lower 
portion of "strip 1 (V) and the upper portion of strip 2 (2«) 
are pulled upwardly by means of rolls 30 attached In the cross 

• direction and by Isterally attached baffles , so that the two 
strips Visone the shape of a trough 34, which Is open on both - 

•sides 'and the prof lie of which Is evident from Figure 8. 
This trough 34 Is open In the longitudinal direction, I.e., 

* It lacks the two cross walls, and hat a length of I metre. 
The. strips i ind 2 with their edges bent upwardly are .'^o 

• "insetted In the trough 34 that they are sloping downwardly. 

When starting the process, a sealing elsmant, for example, a 
matching piece of sponge rubber wrapped with polyethylenii 
flirt la placed between ths strips, so that the d«s;Yed 
" filling leval can build up* This plsce of sponge rubber,' 
which Is' sealed forwardly because of the shape formed by the 
strips, Is suitably uaed where the strips enter the trough 
34, 1. a. at the point whsra the fl«t trough gaiU roll 
touches down (set balow); A cowplata staling In tha forward 
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mtrip 1 it pressed downwtrdly by means of the guide rolU*- 
unttl It is In contact with the surface of the tolxture, which 
Is ft till liquid (tee Figure 8)« In this nsnner it Is oede 
possible for the polymer last Ion to progress without 
Interference due to eDsosphetic Influences end the evsporetion 
is reduced. The eveporetlon nay be further rsduccd If the 
upper strip Is cooled, for exsR^le, with water. However, 
cooling or a special teaperature bath for the absorption of 
the polymerisation beat is not sbcolutely necessary. As 
Flgurs 8 shows, it U sufficient If, for example, the Jacket 
is enyelopsd ^ the euttlds sir. By the shape of the stripft 
and thslr mutual distance, the adjusted rate of feed and the 
rate of removal the polymerizing mixture 7 (Figure 8) obtains 

* a cross section with the average length of approximately 20 
cm and s width of 4 ca/ 

'.[.^Vpm passing the trough 34 the » trips with the ; 
solidified content are pulled over rolls" 3S (Flgurs 7) and 
the 'upturned edges are reconverted into the horisontal shape 

,by means of laterally attached side plates/ The strips are 

* • - ■* . -. .* 
passed over the guide rolls 37. The strips are removftd by tske- 

-Up rolls 39. Residues of monomers or'polymsrs adhsrlng to the 

strips are removed by means of scrapers or brushes. The 

effective length of the sppsratus is, for exsraple, 8 mstres 

end the rste of removsl It I metre per mlnutCi 

. . * chain conveyer which is open on both tidet 

(front end resr) end the m^bert of which hsve the thspe of 

* the trough it uted Intcead of the trough 9 end tome of the 
rollt (Figure 7), then it It pottible to reduce the ttretehing 
strsln of the polytetrsfluoro ethylene ttrip end the wtsr.dut 

. to friction, which It encountered in extended operationt« . 
^'^ — rp,*. •T^^V^^:^;-.T^'"""r .\~\ polymer dropt over e chute'AO Into conveyer' ' 
' -* -^««^tt end in order to complete the reaction, it it tetspered 



20 
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: . 8^ for «pproxlm«t«ly 15 olmtei prior to th« crushlnj. I 



1 'j-- 



i>Thi further .trcttaent is ilmliar to tlut described In 
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THE DfflODDdTS OF. THE rHVEKTION IH WHICH P» EXCUJSIVE 

PROPCm OR PRIVILECE IS CLAMD ARE DETIHED AS FOLUPS: 

' .V ri/ 'x prowM for pro^ hocaopoly»ers or copolyotn 
.v. v' . f, t'\. • 

> by tht cbnttnuott* polyimrUatlbn o£ a polymerUatlon tilxture uilnj 

"T^^'V^^^Jyt^^/^ laltUCori' cooprlflnE tht itcpt of contltwouily 

riV^.?r;'>;ir feeding the^polrMrlsatloa mUCure Intone contituwiuly aovlns 

— : ■'/A^• v^••-'.'• 'Jacket of a flexible materiel with eubttantlally complete dlt- 

• . V,^-;:,* ' •• v 1 ... - . .■•i-".: *• • * . • . . 



•:js*- • •* ■ ■ 



. .plecMent of air; foldiag the alde edfet of eald Jacket to font 
V a'eloeed cocBpartnent for eald polynerUatlon mUture; passing said 
> \* Jaclut;thTmgh a aone at the polyaerUatlon teoperature to effect 

said pciymerlxatlon Bilxture con-, 
at least one C-0«C bond In the ■ 
conpound having C*0-C bonds; 
eccovJlng to clala 1, vhereln said poly- 
ct least one of cyclic aeetals and 



'1 .yr' \;vi<*.3.'- A process according to clala 1, vhereln the poly- 

;. . laerlxatlon mixture contains trloxana or tetroxane. 

4. A process according to claim 1. vhereln a very 
. active catlonie initiator Is present In said polymer U at Ion mixture, 
'^^^'"^^'•"^'^^ A process according to claim 4, vhereln at least 

nhydrldes * 




1 '^'iu-^^A one^of perchlorlp acid, perchloric eiters and perchloric anh: 
g -.nr;~r^*'-T' 'ls*w as" the initiator* ■ • • . r 




